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World society and professional public organisations
actively work in the field of ideology, methodology,
methods and practice of engineering education. As a
result, the requirements of the graduate have been
formulated, along with the major factors defining the
graduate's level of preparation.
The requirements of the engineer of the XXI cen-
tury include the following aspects:
1) Professional competence e a combination of
theoretical knowledge and practical readiness ofE-mail address: shamshina.ig@dvfu.ru.
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sity, Kangnam University, Dalian University of Technology,
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Production and Hosting by Elsevier B.V. All rights reserved.the graduate, the ability to perform all types of
professional activity is determined by the educa-
tional standard in the direction or the specialty of
preparation;
2) Communicative readiness e literary and business
writing skills and oral language fluency in their
native language, as well as knowledge of at least
one of the most popular foreign languages in the
world; the ability to develop technical documen-
tation and use it; the ability to use computers and
other communication and information, including
telecommunications networks; knowledge of psy-
chology and the ethics of business communication;
possession of the skills required to manage a pro-
fessional group or team;
3) The developed ability to use creative approaches to
arrive at the solutions of professional tasks; the
ability to be guided in non-standard conditions andniversity, Dalian University of Technology, Kokushikan University.
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mentation of the plan and responsibility for its
implementation;
4) A steady, conscious, and positive relationship with
the profession; aspiration for continuous
improvement;
5) Knowledge of the methods of the technical and
economic analysis of production for the purpose of
its rationalisation, optimisation and renovation and
the methods of ecologically ensuring production
and engineering environmental protection
measures;
6) Knowledge of methods of modelling, forecasting,
and design and methods of performing research
and the relevant tests required for creation of in-
tellectual property and material production;
7) Understanding the tendencies and the main
directions of the development of science and in-
dustry [1].
The methodology of the optimum development of
the requirements of a graduate of an engineering higher
education institution consists not only in the account-
ing of the approaches and views of the spheres of
higher education and the professional activity of the
expert, including the common and peculiar features of
the modern technology worker, but also in the ac-
counting of all communications of the identity of the
professional with society, the environment and the
professional sphere. Such communications are basic,
focussing on the formulation of the requirements for
the programs of higher technical education and for
implementation of the educational standards of voca-
tional training.
Professional competence of bachelor-degree hold-
ing engineer
The basis for an expert assessment of the educa-
tional quality are the achievement of the state re-
quirements regarding the adequate educational content
and the level of training of the graduates who have
mastered one of the programs of the higher technical
education.
After the accession of Russia to the Bologna
declaration on September 19, 2003, Russia had the
task of integrating its educational system into the
European Higher Education system. This new stage
in the modernisation of the Russian education system
involves the formation of professional competences
of future experts using a competence-based
approach.Many domestic scientists (A.L. Andreyev, V.I.
Baydenko, E.S. Zair-Bek, I.A. Zimnyaya, G.K.
Selevko, Y.G. Tatur, A.P. Tryapitsyna, A.V. Hutorskoy
and others) are paying attention to the development of
the concept of “competence”. Given a set of definitions
of the concept, with each of them having different
characteristics, we cannot state that a clear under-
standing of “competence” exists.
After analysing the available literature for the
determination of the term competence, we believe
that the concept of competence can be divided into
three categories. The first category considers the role
of competence in terms of personal characteristics
(ability, creativity, perseverance, willingness, moti-
vation, etc.). The second category of definitions of
competence considers competence as a criterion and a
means of assessing the performance of education. For
the third category, similar to the second group, by
establishing a means of measurement and estimation,
considers competence as the following: an open sys-
tem of knowledge and skills; the unity of knowledge,
skills and attitudes; the requirements defined by
professional positions and activities; experience as a
personality, thus forming a lifetime; a cross-industry
knowledge, skills and abilities required for adapta-
tion and productive activities; and a conglomerate of
professional knowledge and non-professional skills.
A unique aspect of the third category is the attempt to
integrate the internal, subjective beginnings of the
personality and environment requirements.
Based on the above background, in this work, pro-
fessional competencies is understood as the ability to
apply knowledge, skills and abilities in a specific area
of human activity.
Being guided by the federal state educational stan-
dard of higher education and systematically catego-
rising the professional competences listed in the
standard, it is possible to define the following re-
quirements imposed on the graduate of the 151900
direction “Design and technological ensuring of engi-
neering industries”, receiving the title of “Bachelor-
degree-holding engineer” as follows:
To understand the methods and the development
tools, constructions and managements involved in the
highly effective production of cars, along with the
general and concrete data of the advanced practice of
engineering art of creation of cars, their production,
scope, processing equipment, equipment and control
devices.
To be able to use progressive concepts of the
improvement of production and the achievement of
quality production.
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projects [2].
According to direction 151900, a bachelor-degree-
holding engineer, based on the fundamental and spe-
cial preparation received, can perform the following
types of professional activities: a) production and
technological development, b) organisational and
administrative activities, c) design, d) research, and e)
service and operational activities.
Based on the requirements of the qualifying char-
acteristics of the bachelor-degree-holding engineer of
the direction 151900 “Design and technological
ensuring of engineering industries” projects [2] and
data of the job-related interviews conducted by us
among experts, each of whom has a length of service in
the specialty in the range of 4e40 years, the following
groups of basic and professional skills were deter-
mined, which are a part of the professional compe-
tences of the same name.
Basic skills
1. To systematically categorise the results of super-
vision and experiments.Table 1
Ranges of the basic professional skills required for performing mechanical
N Skill
1 To systematically categorise the results of
supervision and experiments
2 To collect the data
3 To estimate the static and dynamic characteristics of
the results
4 To present the results in tabular and graphic form,
choosing the correct scale
5 To execute the elementary calculation without the
use of literature and to execute difficult calculations
with the use of literature if necessary
6 To perform numerical analysis and present a graphic
solution of a task in different ways
7 To use nomograms, charts, and various help tables
8 To analyse positive and negative results
9 To identify “outstanding” results
10 To graphically integrate and differentiate
11 To use a personal computer
12 To use dimensions
13 To estimate the features of a measuring system
14 To plan an experiment
15 To analyse, synthesise and perform system
modelling
16 To present the results of calculations and
experiments
17 To accurately formulate the work purposes
18 To use the literature
19 To use terminology2. To collect the data.
3. To estimate the static and dynamic characteristics
of the results.
4. To present the results in tabular and graphic form,
choosing the correct scale.
5. To execute elementary calculations without the use
of literature and to execute difficult calculations
with the use of literature if necessary.
6. To perform numerical analysis and present a
graphical solution of a task in different ways.
7. To use nomograms, charts, and various help
tables.
8. To analyse positive and negative results.
9. To identify “outstanding” results.
10. To graphically integrate and differentiate.
11. To use a personal computer.
12. To use dimensions.
13. To estimate the features of a measuring system.
14. To plan an experiment.
15. To analyse, synthesise and perform system
modelling.
16. To present the results of calculations and
experiments.
17. To accurately formulate the work purposes.engineering activities.
Absolutely
necessary
Necessary Not
necessary
Rank
20 e e 3
15 5 e 13
19 1 e 5
17 3 e 12
20 e e 4
18 2 e 9
20 e e 10
20 e e 6
18 2 e 7
16 2 2 19
14 5 1 17
18 1 1 18
15 5 e 16
10 10 e 11
20 e e 2
12 8 e 15
20 e e 1
19 1 e 8
19 1 e 14
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19. To use terminology.
Professional skills
1. To use the gained knowledge of previously studied
basic disciplines (physics, chemistry, materials
science, resistance of materials, the theory of
mechanisms and cars, technology of metals, theo-
retical mechanics, details of cars, etc.).
2. To make and read drawings of details and designs.
3. To decipher the markings of materials (metals and
alloys).
4. To choose the appropriate material (an alloy,
metal) for production of a detail (design).
5. To design a detail (design).
6. To calculate the corresponding bearings, carvings,
and cogwheels.
7. To choose manufacturing techniques and repair of
a detail (design).
Because the experiment was conducted during the
study course “Automatic Control Theory”, which is a
basic course for the students enrolled in the direction
151900 “Design and technological ensuring of engineer-
ing industries”, we set out to develop those basic skills.
The list of professional abilities of a basic skill is
quite varied. For the purpose of the final determination
of the importance of these abilities for the activity of thebachelor-degree holding engineer, we asked the partic-
ipants of a poll to characterise each of the listed above
abilities as 1) absolutely necessary, 2) necessary, or 3)
not necessary. In addition, we asked them to rank these
abilities according to their importance. The results of
the poll are listed in Table 1.
Conclusions
In conclusion, after analysing the data from the
interviews, we decided to group the most similar
(complementary to each other) skills and distinguish
among them the four most important activities for
bachelor-degree-holding engineers of the 151900 di-
rection “Design and technological ensuring of engi-
neering industries”: the ability to formulate the
objectives of the work; the ability to find missing data
and transfer units; the ability to calculate, evaluate the
result and to find the “drop down” figures; the ability to
synthesise the system and the technical competency to
explain the results.
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